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(54) SUBSTANCE CONTAINING HEALTH-PROMOTING COMPONENT AND PROCESS FOR THE 
PRODUCTION THEREOF 



(57) The process for preparing a product containing 
a healthful component according to the present inven- 
tion is capable of providing a product containing a 
healthful component comprising at least one member of 
the group consisting of liver function improving constitu- 
ents, cardiac function improving constituents, anti- 
inflammatory constituents, antifat constituents, antioxi- 
dation constituents, and antimutagen constituents; and 
applied products containing the plain product as an 
ingredient, for example, foods which can be ingested in 
a large amount, livestock feeds and aquacultural feeds, 
cosmetics, diets of pets, and precursory products for 
pharmaceutical preparations. The process is capable of 
simply preparing the above-mentioned product in a 
large amount at a low cost. Heretofore, such products 
as the product of the present invention have not been 
provided at all. The present invention is characterized in 
that koji mold is inoculated on a pulse crop to effect koji 
preparation, and the resultant from the koji preparation 
is hydrolyzed to thereby obtain the product containing 
the healthful component having the above-mentioned 
excellent activities 
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Description 

Technical Field 

The present invention relates to a product containing a healthful or salutary component and a process for preparing 
the same. In particular the product of the present invention is prepared from a pulse crop as a starting material. The 
term "pulse crop" used herein means leguminous crops such as soybean, defatted products and hycopotyls thereof, 
soy protein extracts, soy protein isolates and so forth, and the term "product" means products as such (plain products) 
which are made from a pulse crop as a starting material, applied products containing the plain product as an ingredient, 
for example, foods, livestock feeds and aquacultural feeds, cosmetics, diets of pets, and precursory products for phar- 
maceutical preparations. 

Background Art 

15 In general, soybean which is one of the pulse crops contains isoflavone compounds including daidzin, daidzein. 
genistin and genistein. 

The isoflavone compounds are represented by the following formula and Denotative Table. 
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Denotative Table 
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daidzin 
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glucose 


daidzein 
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Of these isoflavone compounds, daidzein is an aglycone of daidzin having its glucose as a glycosidic saccharide 
hydrolytically separated therefrom, and genistein is an aglycone of genistin having its glucose as a glycosidic saccha- 
ride hydrolytically separated therefrom. With respect to the isoflavone compounds, contents thereof and percentages 
between daidzin and daidzein and between genistin and genistein in a defatted soybean are shown in the following 
Table 1 . 



Table 1 
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daidzin 


daidzein 


genistin 


genistein 


defatted soybean 


100 (96.9%) 


3.2 (3.1%) 


180 (97.7%) 


4.2 (2.3%) 


(unit: mg/100g) 



55 It is understood from Table 1 that, in soybean, daidzin and genistin are contained in large amounts while daidzein 
and genistein which are aglycones thereof are contained in smaller amounts. 

On the other hand, it has been reported that a glycosidic saccharide is hydrolyzed from an isoflavone compound 
contained in soybean to form an aglycone in the course of soy sauce or miso (fermented soybean paste) preparation 
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Disclosure of Invention 

According to the method described in Japanese Patent Laying-Open Publication No. 1261 86/1987, however, most 
of the resulting isof lavone compounds are daidzin and genistin which each has a glycosidic saccharide, and aglycones 

5 are contained in the resultant in small amounts. Thus, it is impossible to obtain foods and the like which have excellent 
pharmacological effect as mentioned above. 

The method described in Japanese Patent Laying-Open Publication No.258669/1 989 is one which comprises 
hydrolytically separating a glycosidic saccharide from an isoflavone compound by action of p-glucosidase which is one 
of enzymes contained in soybean per se. However, aglycones are formed in a small proportion. 

io The method described in Japanese Patent Laying-Open Publication No. 170756/1 993 is one which comprises 
extractively separating isoflavone compounds from aglycones of the isoflavone compounds formed in soy sauce cake 
or soy sauce. Although the aglycones of the isoflavone compounds are formed in the course of soy sauce preparation 
in a very high proportion as described above, there is the following disadvantage. That is, the aglycones of the isofla- 
vone compounds are present in soy sauce cake because of their insolubility, and soy sauce cake per se does not serve 

15 as a food. Accordingly, the method cannot be employed as a method for preparing a food. Further, aglycones of isofla- 
vone compounds are also formed in a soybean miso at initial stage of preparation. However, a soybean miso has a 
problem that it should be avoided to ingest a soybean miso in a large amount because it is a highly salinized food. 

With respect to a soybean miso (mame miso), a rice miso (kome miso), Daitokuji Soy nuggets (Daitokuji-natto: a 
Japanese fermented soyfood in the form of nuggets), dried-frozen tofu (Kori-dofu or Koya-dofu) (tofu: a Japanese food 

20 made of soymilk curds) and yuba (yuba: a Japanese food made of a film which forms on a surface of thick soymilk when 
the soymilk is gently heated) as commercially available foods made from a pulse crop as a starting material, contents 
of daidzin and daidzein and contents of genistin and genistein were comparatively measured. The results are as shown 
in the following Table 2. 



Table 2 

(unit: mg/lOOg) 







daidzein 


genistin 


genistein 


soybean miso 


not detected 


78 


not detected 


57 


rice miso 


0. 66 


21 


2.3 


20 


Dai toJcu j i-natto 


not detected 


49 


not detected 


42 


dried-f rozan tofu 


0.95 


8.4 


8.0 


11 


yuba 


no 


24 


160 


17 



(detection limit: 0. omg/lOOg) 



It is understood from Table 2 that in the soybean miso, the rice miso and the Daitokuj i-natto each of which has been 
subjected to fermentation treatment, daidzin and genistin have substantially been hydroiyzed, and in particular, the soy- 
bean miso and the Daitokuj i-natto contain daidzein and genistein which are aglycones of daidzin and genistin in large 
amounts. However, a soybean miso and Daitokuji-natto should not be ingested in large amounts because of their high 
55 salt contents. It is also understood that in the dried-frozen tofu. each of daidzin, daidzein, genistin and genistein is con- 
tained in a small amount. It is further understood that similarly to the defatted soybean described above, the yuba con- 
tains daidzin and genistin in large amounts and daidzein and genistein which are aglycones thereof in small amounts. 

Further, with respect to a soybean miso, a rice miso, Daitokuji Soy nuggets (Daitokuji-natto), dried-frozen tofu and 
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yuba as commercially available foods made from pulse crops as starting materials, phytic acid contents were meas- 
ured The results are as shown in Table 3 



Table 3 



(unit: mg/lOOcj) 



w 



phytic acid 



15 



20 



soybean miso 

rics mi so 

Dai toku j i -na tto 

dried-frozen tofu 

yuba 



not detected 
not detected 
not detected 

506 
361 



25 



(detection limit: 5mg/100g) 



3C It is understood from Table 3 that in the soybean miso, the nee miso and the Daitokuji-natto each of which has been 

subjected to fermentation treatment, most of phytic acid has been hydrolyzed However, a soybean miso and Daitokuji- 
natto should not be ingested in large amounts because of their high salt contents. It is further understood that each of 
the dried -frozen tofu and the yuba contains phytic acid in a large amount and thus, if ingested, no substantial myoinosi- 
tol is digested and absorbed. 

35 Description will be made on further pharmacological activity. Of pulse crops, in particular, soybean has proteins as 

a main constituent, and a miso and a soy sauce are well-known as foods in which proteins of soybean are decomposed 
into peptides and amino acids by a protein hydrolyzing enzyme (protease) derived from koji mold. Further, it is said that 
in the miso and the soy sauce, proteins have been decomposed into low molecular forms to cause chemical reaction 
with carbohydrates or fats (Maillard reaction), consequently developing a brown color and aromatic smell (fragrant mel- 

40 low smelt). According to recent studies on the products resulting from Maillard reaction, it has been reported that inter- 
mediates resulting from Amadori rearrangement and final products, i.e., dark brown melanoidine or AGE (Advanced 
Glycation End Product) are formed, and these constituents are antimutagens [see Kato, H . . Miso Science and Tech- 
nology, 41 , 2, 40-48(1993)]. However, the miso and the soy sauce have a problem that it should be avoided to ingest 
these in large amounts because these are highly salinized foods. 

45 If foods containing a product containing a healthful component having excellent pharmacological activities as 

described above in a large amount can be ingested in a large amount, dietarily desired life is realized which exhibits 
excellent effect in terms of health maintenance of a human being. However, no foods have been provided which satisfy 
this demand. 

In particular, the component potentially containing healthful component, which includes the isoflavone compounds 
so , saponins, and phytic acid, has glycosidic saccharides as isoflavone compounds and saponins and forms chelate 
bonds as phytic acid, and is thus hardly absorbable by a gastrointestinal digestive tract of a human being or an animal. 
Accordingly, even if the component potentially containing healthful component is ingested in a large amount, it is impos- 
sible to improve liver function or the like 

Heretofore, it has been impossible to convert the isoflavone compounds, saponins, phytic acid and so on into forms 
55 readily digestible and absorbable 

The present invention has been made in view of these points It is, therefore, an object of the present invention to 
provide a product containing a healthful component comprising at least one member of the group consisting of liver 
function improving constituents, cardiac function improving constituents, anti-inflammatory constituents, antifat constit- 
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uents (flesh reducing constituents), antioxidation constituents, and antimutagen constituents; applied products contain- 
ing the plain product as an ingredient, for example, foods which can be ingested in a large amount, livestock feeds and 
aquacultural feeds, cosmetics, diets of pets, and precursory products for pharmaceutical preparations; and a process 
for preparing a product containing a healthful component, which is capable of simply preparing the above-mentioned 
5 product in a large amount at a low cost. 

To achieve the above object, the product containing a healthful component comprises a healthful component 
derived from inoculation of koji mold on a pulse crop to effect koji preparation and hydrolysis of the resultant from the 
koji preparation. 

Further, the process according to the present invention for preparing a product containing a healthful component 

w comprises: inoculating koji mold on a pulse crop to effect koji preparation, and adding water to the resultant from the 
koji preparation to thereby hydrolyze the resultant, thereby forming the healthful component to prepare the product con- 
taining the healthful component. 

Characteristically, the healthful component comprises at least one member of the group consisting of liver function 
improving constituents, cardiac function improving constituents, anti -inflammatory constituents, antifat constituents 

15 (flesh reducing constituents), antioxidation constituents, and antimutagen constituents; and further characteristically, 
the healthful component is so formed as to be absorbable by a digestive tract system. 

According to the preparation process of the present invention, the healthful component can be formed in the prod- 
uct made from a pulse crop as a starting material by the koji preparation treatment and the hydrolysis treatment. Spe- 
cifically, proteins, isoflavone compounds, saponins, phytic acid, etc. are converted into healthful constituents such as 

20 peptides, aglycones of the isoflavone compounds, aglycones of the saponins, myo-inositol, reaction products resulting 
from Maillard reaction, etc, which are absorbable by a digestive tract system of a human being or the like. According to 
the product of the present invention, promotion of health is extremely effectively realized by the at least one member of 
the group consisting of liver function improving constituents, cardiac function improving constituents, anti -inflammatory 
constituents, antifat constituents (flesh reducing constituents), antioxidation constituents, and antimutagen constitu- 

25 ents. The product may be used as such or may be utilized as applied products containing the plain product as an ingre- 
dient, for example, foods, livestock feeds and aquacultural feeds, cosmetics, diets of pets, precursory products for 
pharmaceutical preparations, and so forth, thereby providing wide utilities. In addition, each of a miso and a soy sauce 
is highly salinized food because of addition of common salt subsequent to a koji preparation step and thus has not wide 
utilities, and yet has a problem in productivity because of a very long ripening period subsequent to the koji preparation. 

30 In contrast thereto, the product of the present invention is prepared with ease at a low cost. 

The product and the preparation process of the present invention are so designed as to function as described 
above. Accordingly, the healthful component can be formed in the product made from a pulse crop as a starting material 
by the koji preparation treatment and the hydrolysis treatment. Specifically, proteins, isoflavone compounds, saponins, 
phytic acid, etc. are converted into healthful constituents such as peptides, aglycones of the isoflavone compounds, 

35 aglycones of the saponins, myo-inositol, reaction products resulting from Maillard reaction, etc. which are absorbable 
by a digestive tract system of a human being or the like. According to the product of the present invention, promotion of 
health is extremely effectively realized by the at least one member of the group consisting of liver function improving 
constituents, cardiac function improving constituents, anti-inflammatory constituents, antifat constituents (flesh reduc- 
ing constituents), antioxidation constituents, and antimutagen constituents. The product may be used as such. How- 

40 ever, the aglycones of isoflavone compounds, aglycones of saponins, myo-inositol. Maillard reaction products, etc may 
be extracted and condensed to thereby promote efficacy. The product may be utilized as applied products made there- 
from as a starting material or containing the same as an ingredient for example, foods, livestock feeds and aquacultural 
feeds, cosmetics, diets of pets, precursory products for pharmaceutical preparations, and so forth. Accordingly, the 
product advantageously provide wide utilities. In addition, each of a miso and a soy sauce is highly salinized food 

45 because of addition of common salt subsequent to a koji preparation step and thus has not wide utilities, and yet has a 
problem in productivity because of a very long ripening period subsequent to the koji preparation. In contrast thereto, 
the product of the present invention has an effect that it is prepared with ease at a low cost. 

Brief Description of Drawings 

50 

Fig.1 is a flow chart showing one embodiment of the process for preparing the product according to the present 
invention which contains a healthful component; 

Fig.2 is a diagram showing temperature characteristics of a mixture with progress of koji preparation time; and 
Fig.3 is a graphical representation showing characteristics of specimens according to AOM (Active Oxygen 
55 Method) test where the products prepared by the process of the present invention and other materials were used 
as the specimens. 
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nent derived from a potential healthful component contained in soybean which is one of pulse crops in accordance with 
the present invention. 

Description will be given along the procedure in Fig. 1 . First, a defatted soybean is cooked. By effecting the cooking, 
propagation of koji mold is promoted. The cooking of the defatted soybean may be conducted batchwise or continuously 
5 according to the purpose of preparation or the like. 

After completion of the cooking, the defatted soybean is once cooled to adjust water content in the defatted soy- 
bean to a level allowing koji mold to propagate (for example, 40% by weight). 

Incidentally, when a defatted soybean or the like is used as a starting material, the step of cooking may be omitted. 
A soy protein extract is prepared by extracting a defatted soybean with water, performing centrifugation obtain an 
io extract, and subjecting the extract to vacuum condensation, followed by spray drying. By the extraction with water, 
water-soluble glycosidic isoflavone compounds contained in the defatted soybean are extracted therefrom, and these 
are condensed and contained in the soy protein extract in a large amount. As such a soy protein extract for example, 
there may be employed Solpee (trade name) which is commercially available one produced by Nisshin Oil Mills, Co., 
Ltd., and so forth. The soy protein extract is powdery. Accordingly, in order to effectively perform the subsequent koji 
15 preparation treatment according to the present invention, it is preferred that the soy protein extract be stirred while add- 
ing water thereto little by little to form granules of a few mm (about 1-2mm) to bout 10mm in diameter. For example, it 
is preferred to add water to 200g of the soy protein extract in an appropriate amount within a range of 70 to 200 ml. Fur- 
ther, the soy protein extract may be expensively molded by means of an extruder or the like to enable hyphae of koji 
mold to grow well. Alternatively, the powdery soy protein extract may be kneaded with water to form a block, and then 
20 the block is cut into slices or sticks. 

On the other hand, a soy protein isolate is prepared by extracting a defatted soybean with water or a dilute alkali 
solution (0.02-0.1% sodium hydroxide solution), removing insoluble matter by centrifugation, adjusting pH with hydro- 
chloric acid to a level of 4.2-4.5 to isoelectrically precipitate proteins, centrifuging the precipitate to obtain an isolate in 
the form of curds, washing the isolate with water, neutralizing the isolate with sodium hydroxide to dissolve, and heating 
25 and then spray-drying the resultant. By the extraction with water or a dilute alkali solution, water-soluble glycosidic iso- 
flavone compounds contained in the defatted soybean are extracted therefrom, and these are condensed and con- 
tained in the soy protein isolate in a large amount. As the soy protein isolate, for example, there may be employed 
Fujipro E (trade name) which is commercially available one produced by Fuji-Purina Protein Co., Ltd., and so forth. In 
common with the soy protein extract, the soy protein isolate is also powdery. Accordingly, in order to effectively perform 
30 the subsequent koji preparation treatment according to the present invention, it is preferred that the soy protein extract 
be stirred while adding water thereto little by little to form granules of a few mm (about 1 -2mm) to about 10mm in diam- 
eter. The amounts of the soy protein isolate and water may be substantially the same as in the soy protein extract. 

When hypocotyls are used, the hypocotyls are subjected to substantially the same treatment as in the soy protein 
isolate to prepare for the subsequent koji preparation step. 
35 The defatted soybean adjusted in the water content as described above is subjected to the process of the present 

invention as follows. 

That is, the defatted soybean already cooked is inoculated with a koji starter comprising koji mold at a predeter- 
mined weight ratio, and mixing is conducted to uniformness. 

Then, the mixture is placed into a device for preparing koji and kept in such a heated condition that the initial tem- 

40 perature is about 28 to 30 °C for a predetermined period of time to ferment the defatted soybean having a water content 
as low as 40% by weight with the koji mold, thereby effecting koji preparation until enzymes are formed which are nec- 
essary for converting proteins, glycosidic isoflavone compounds, soyasaponins, phytic acid, etc. contained in the defat- 
ted soybean into healthful (salutary) constituents such as peptides, aglycones of the glycosidic isoflavone compounds, 
aglycones of the soyasaponins, myo-inositol, reaction products resulting from Maillard reaction. 

45 Specifically, with respect to the glycosidic isoflavone compounds and the soyasaponins. glycosidic saccharides 
thereof are hydrolytically separated to form the aglycones. With respect to the phytic acid which is such a compound 
that myo-inositol has its all hydroxyl groups each bonded with a phosphoric acid group, the phosphoric acid groups are 
liberated by a phytic acid hydrolyzing enzyme to form inositol pentaphosphate, inositol tetraphosphate, inositol triphos- 
phate, inositol diphosphate, inositol monophosphate or inositol alone or a mixture thereof. 

so Of the formation of the healthful constituents, description will be given with respect to the formation of the agly- 

cones of isoflavones and the aglycones of soyasaponins by hidrolytically separating glycosidic saccharides from isof la- 
vones and saponins, respectively. 

In these cases, the koji mold is propagated on and into the defatted soybean to thereby produce p-glucosidase 
which is an enzyme hydrolytically separating a glycosidic saccharide from an isoflavone compound, and by this 

55 enzyme, glycosidic saccharides are hydrolytically separated from the isoflavone compounds contained in the defatted 
soybean to form aglycones of the isoflavone compounds; and by p-glucruonidase which is an enzyme produced by the 
koji mold and hydrolytically separating a glycosidic saccharide from soyasaponins, glycosidic saccharides are hydrolyt- 
ically separated from the soyasaponins contained in the defatted soybean to form aglycones of the soyasaponins. 
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Table 5 



daidzin 


daidzem 


genistin 


genistein 


25 


74 


53 


59 


(unit: mg/100g) 



45 
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mercially available soy protein was subjected to koji preparation initiated at an initial temperature of 30°C and com- 
pleted over a period of 48 hours, and water was added to the resulting product in the same weight as that of the 
resulting product, and the mixture was subjected to hydrolysis of proteins at 50°C for 48 hours. The results are as 
shown in Table 6. 

5 



Table 6 





defatted soybean 


com I. soy protein 




pre 


post 


pre 


post 


daidzin 


100 


not detected 


90 


1.0 


daidzein 


3.2 


70 


5.3 


100 


genistin 


120 


1.3 


120 


3.3 


genistein 


4.2 


64 


4.4 


94 



(unit: mg/100g) 



20 According to Table 6, in the defatted soybean, daidzein and genistein which are aglycones of isoflavone com- 

pounds are contained in greatly increased post-treatment amounts of 70mg and 6 4mg which are about 22 times and 
15 times as large as the pre-treatment values, respectively. In addition, daidzin which is an isoflavone compound having 
a glycosidic saccharide is decomposed to an undetectable extent, and the amount of genistin is extremely reduced to 
a level as low as 1 .3mg. 

25 Likewise, in the commercially available soy protein, daidzein and genistein which are aglycones of isoflavone com- 

pounds are contained in greatly increased post-treatment amounts of 100g and 94mg which are about 19 times and 21 
times as large as the pre-treatment values, respectively. In addition, the amounts of daidzin and genistin which are iso- 
flavone compounds each having a glycosidic saccharide are extremely reduced to levels as low as 1.0 mg and 1 .3mg, 
respectively. 

30 As described above, according to the present invention, with respect to the isoflavone compounds and the sapon- 

ins and the like which are contained in soybean, aglycones thereof that have high pharmacological activities can be pre- 
pared at extremely high formation ratios. 

Table 7 shows contents of isoflavone compounds in a soy protein extract as Embodiment A in which water was 
added to 200g of a soy protein extract in an appropriate amount within a range of 70 to 200ml and stirring was con- 

35 ducted, and a blend of 50g of the soy protein extract in the form of a powder and 0.3g of koji mold {Aspergillus niger) 
was mixed therein, and the thus prepared material was subjected to koji preparation at 30°C over a period of 48 hours, 
and water was added to the resulting product in the same weight as that of the resulting product, and the mixture was 
subjected to hydrolysis of proteins at 50°C for 48 hours; and contents of isoflavone compounds in a soy protein isolate 
as Embodiment B in which water was added to 200g of a soy protein isolate in an appropriate amount within a range of 

40 70 to 200ml and stirring was conducted, and a blend of 50g of the soy protein isolate in the form of a powder and 0.3g 
of koji mold {Aspergillus niger) was mixed therein, and the thus prepared material was subjected to koji preparation at 
30°C over a period of 48 hours, and water was added to the resulting product in the same weight as that of the resulting 
product, and the mixture was subjected to hydrolysis of proteins at 50°C for 48 hours; and contents of isoflavone com- 
pounds in a defatted soybean as Comparative Example in which an untreated defatted soybean was subjected to koji 

45 preparation at 30°C over a period of 48 hours in the same manner as in the present invention (Examples) using koji 
mold {Aspergillus niger), and water was added to the resulting product in the same weight as that of the resulting prod- 
uct, and the mixture was subjected to hydrolysis of proteins at 50°C for 48 hours. 

In this manner, organic acids are formed in the initial stage of the fermentation to inhibit contaminants in the soy 
protein extract and the like from propagating, thereby eliminating undesired possibility of secondary contamination. 

so Consequently, products made from a soy protein extract or the like as a starting material can be mass-produced. Fur- 
ther, even if the water content is not low, it is possible to carry out such treatment for separating glycosidic saccharides 
from the isoflavone compounds sufficiently. 
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Table 



(unit: mg/lOOg) 



w 



15 



20 



25 







Eza. A 


Em. B 


defatted soybean 


soy protein ext. 


soy protein isolate 


daidzin 


not detected 


not detected 


not detected 


daidzein 


70 


124 


67 


genistin 


L 3 










5. 5 


5.4 


geni stein 


64 


203 


133. 1 



(detection limit: 0. omg/lOOg) 



30 



35 



40 



45 



50 
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kawachii. Aspergillus awamori. Aspergillus saitoi, Aspergillus oryzae and Aspergillus niger, and those classified as 
Rhizopus genus. 

The fermentation time depends upon the type of koji mold used. However, it is at least 24 hours and appropriately 
selected to be sufficient one for removing phytic acid contained in the defatted soybean to satisfactory extent. 

5 in the subsequent water addition step and hydrolysis step, water is added to the product resulting from the koji 

preparation, and the mixture is kept in a heated condition at 30 to 55°C for a predetermined period of time to hydrolyze 
proteins while sufficiently reducing the amount of phytic acid contained in the defatted soybean by the hydrolytic action 
of phytase and phosphatase contained in the product. 

With respect to the hydrolysis of proteins, hydrolysis time and hydrolysis temperature are appropriately selected 

10 depending upon the type of koji mold used so that phytic acid contained in the defatted soybean is sufficiently removed. 
The removal of phytic acid is effected by liberating at least one phosphoric acid group from phytic acid which is 
inositol hexaphosphate. In this connection, the number of the phosphoric acid groups to be liberated may be deter- 
mined according to intended health promoting activity. In this case, it is preferred to control the number of the phos- 
phoric acid groups to be liberated from phytic acid by adjusting the fermentation time, the hydrolysis time and the 

15 hydrolysis temperature depending upon the type, state, properties and amount of the pulse crop, and the type, state, 
properties and amount of koji mold, and type and properties of the intended product, and so forth. 

Table 8 shows a phytic acid content in 100g of a defatted soybean, with respect to each of an untreated defatted 
soybean; defatted soybeans A and B which are prepared using two types of shochu koji mold {Aspergillus niger and 
Aspergillus awamori), respectively, and each of which is prepared by subjecting a defatted soybean to koji preparation 

20 initiated at an initial temperature of 30°C over a period of 48 hours, adding water to the resulting product in the same 
weight as that of the resulting product, and subjecting the mixture to hydrolysis of proteins at 30°C for 24 hours; and a 
defatted soybean subjected to conventional washing treatment with an alcohol. 



Table 8 





defatted soybean (d. s.) 


phytic acid content 
(mg/100g) 




untreated d. s. 


999 (mg/100g) 


30 


shochu koji-treated d. s. A 


not detected 




shochu koji-treated d. s. B 


not detected 




alcohol-washed d. s. 


1150 (mg/100g) 


35 


(detection limit: 5mg/100g) 



According to Table 8, in contrast of the phytic acid content of 999mg (about 1%) in the untreated defatted soybean, 
in the defatted soybeans A and B each of which is prepared according to the process of the present invention by sub- 
jecting an defatted soybean to shochu koji treatment, adding water to the resulting product in the same weight as that 
40 of the resulting product, and subjecting the mixture to hydrolysis of proteins at 30°C for 24 hours, the phytic acid con- 
tents are reduced to such levels that no substantial phytic acid is detected, i.e., to such levels that almost all phytic acid 
is decomposed. 

On the other hand, the phytic acid content in the defatted soybean subjected to the conventional washing treatment 
with an alcohol is 1 ,1 50mg and no reduction of the phytic acid content is observed. 
45 As described above, according to the present invention, phytic acid contained in soybean can be reduced greatly 
or almost completely. 

When the product containing a healthful component thus prepared upon completion of the solid culture treatment 
is utilized for a food or the like, the product may be used as it is or, as shown in Fig. 1 , it may be dried and then pulverized 
for use as a pulverized product. 
so Then, description will be given on the product containing a healthful component according to the present invention. 

The product of the present invention includes products as such (plain products) which are made from a pulse crop 
as a starting material, applied products made of the plain product (or containing the plain product as an ingredient), for 
example, foods, livestock feeds and aquacultural feeds, cosmetics, diets of pets, precursory products for pharmaceuti- 
cal preparations. 

55 The product made from a pulse crop as a starting material which is prepared in accordance with the process of the 
present invention may be a food having an extremely low salt content, because it is prepared without being salinized 
with common salt. Accordingly, the product can be ingested in a sufficient amount when served as a food. 

The food contains a healthful component which includes peptides, aglycones of isof lavone compounds, aglycones 



12 



BNSDOCID: <EP_0834262A1J_> 



) 



EP 0 834 262 



75 



20 



25 



30 



e^e^ -aeon and so forth. The health,, component , s 

at least one member of the ZST^ hUm3n b6 ' ng 0r the " ke The healthful component comprises 
uents. an t ,-,n„amma«or y cJ^^Zi^Zi^^Z^ Ca,diac ' u "<*°" "™ng const,.- 

antimutagen constituent ^^^^^^X^Z'TTT 1 a " Mt >°" constituents, and 
health m ai ntenance ot a human being. ^ Wh ' Ch e * h ' bi,s excellem effec » in te ™s °< 

tan improving activity carLl fun^mmn , 9 . 1 * hea " h,U ' COm P onent "hich * excellent in liver tunc- 

oxidation ac„v,t y , antLu" ge acttj 2 ^T^T**' ^ ^ '^ C ' n9) ^ 

such b,scu,t or the „ke in an amoun cover ng the ,ma^ 7*1 h^hM M " by S,mply ea,in 9 

the above-mentioned health ,mprov n 'ac v'es he bLl c! th^ ^ ^ ' S reqU ' red ,0 a,lain 

ders. 9 actlv '" es ' tne b,scu " 01 ' h e like contributes to prevention of attack of the disor- 

product as a pulverized defatted ^L^ean h^mf hTahth^lf | emb ° d,men,s ,s dfied and th en Pulverized to obtain a 
an aquacultural feed or the Hta Pharmacological activities, such as material for a livestock feed, 

pulse crop; and hydrolysis of S^^ZtT^^ZTT h f forma, '° n rafos ^ rem ~al of phytic acd in the 
and the removal o, phytic acid can be ^^eas^l^l ? °" m °' d The,6, ° re ' ,he ,0rma, '° n °< a ^ cones 
arat,on procedure and reduced prepaS^t are rea3 ^ ^ S °" d ^ ACCWdin9, » <^ 

devic^^ - ba earned ou, us.ng a conventional ko„ preparation 

providing wide utilities. qU ^ '° SPeC ' a " y manu,a c'ore a bas,c production dev,ce, thereby 

spec^Exam h prer 0tin9 aC,iV ' tleS aCC ° rdin9 '° the m °' the if " he described with reference to 



Example 1 



^5 Method of Test 

Prepara^d^ 
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Table 9 



Test Feeds 




unfermented d. s. -cont. 
feed (g/kg) 


fermented d. s. -cont. 
feed (g/kg) 


unfermented d. s. 


402 


- 


fermented d. s. 




359 


corn oil 


50 


50 


vitamin mixture (pre-mix) 


10 


10 


mineral mixture (pre-mix) 


35 


35 


cellulose 


12 




a-corn starch 


291 


346 


sucrose 


200 


200 


(d. s. : defatted soybean) 



As shown in the following Table 10, the results of the measurement shows that the coma time of the group fed with 
the unfermented defatted soybean-containing feed is as long as about 96 minutes whereas the coma time of the group 
fed with the fermented defatted soybean-containing feed prepared by the process of the present invention is about 71 
25 minutes and shorter than that of the former group by about 25 minutes. Accordingly, the product of the present invention 
is capable of accelerating metabolic decomposition of acetaldehyde, and thus capable of preventing hangover, nasty 
aftereffects of drink, and the like, and capable of improving liver function. 



30 Table 10 



Influence of Administration of Acetaldehyde on Coma Time 




coma time (min. ) 


unfermented d. s. -cont. feed (n=l5) 
fermented d. s. -cont. feed (n=15) 


96±9 a 
71±7 b 


(d. s. : defatted soybean) 



40 Example 2 

Based on the fact that the fermented defatted soybean was found to have effect of reducing time of coma induced 
by acetaldehyde in Example 1 , comparison was made in this Example on influence of a protein source on acute toxicity 
of acetaldehyde among various protein sources including the fermented defatted soybean prepared by the process of 
45 the present invention. 

Method of Test 

Each of an unfermented defatted soybean the fermented defatted soybean prepared by the process of the present 
so invention, casein, egg white and gluten, which are shown in the following Table 1 1 , was fed to 1 4 ddy male mice of about 
20g in body weight for 4 weeks, and then a 10% suspension of acetaldehyde (suspended in distilled water) was intrac- 
elially administered in an amount of 10 ml per kg in a body weight. With respect to each of the groups, survival rate was 
measured. 
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Table 1 1 



the day of adm 

1 day later 

2 days later 

3 days later 

4 days later 

5 days later 







casein 


egg white 


11/14 (79%)" " 


lb/Y4~(71%) " 


8/14(57%)" 


5/14 (36%) " 


11/14 (79%)" " 


9/14(64%)" 


8/i4(57%)" 


5/14"(36%) * 


* 8/14(57%)" " 


6/14(43%)" 


7/1 4 _ (50%)" 


~4/14~(29%) " 


8/14(57%)" 


4/14(29%)" 


7/14(50%)" 


* 3/14~(2 i%) ' 


6/1 4~ (43%) ~ " 


3 _ /14(2"l%) 


5/1 4" (36%)" 


3/lV(21%) " 


6/14(43%)" " 


3/14(21%)" 







gluten 
2/14(14%)" 
0/14(0%)" 
6/14(0%)" 
0/14(0%)" 
6/14(0%)" 
6/14(0%)" 



40 
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50 



rate higher than any of those of the groups of m ce resn^ T^ 0 " 95 3 pr0,ein showe « a survival 

feed, case,n. e gg Jh„e and gluten as pot en so "es and That d <™ soybean-conta,n,ng 

soybean prepared by the process of the prese^^^T™ ? ° C ° n,ainm9 thS ' ermen,ed de,atted 

decompos,ng capability. In other words ^s con^del ?h a , ,h f P ""^ ^ thereWl,h had ln *> roved ^taldehyde 
effect o, increasing activity of awS^rSSTJS s phase?*" d H ,atted "^^^ 'eed ha/an 
carcinogen detonation and elimination The 3^ ^ 1 ^nob,ot,c-metaboliz,ng enzymes to enhance 

pared by subjecting a defatted soybean to ko, preparaton ZT^l ^ '° ^ aC ' iVilieS °' the P roduct P re ' 
cause changes in components of soybean reparat '° n by means of ko " ™« followed by hydrolysis to enzymatically 

Example 3 

The products according to ^m^Z^ ac ^ rdan « wrth AOM test The results are shown in Fig.3 
extracted w„h ethanol 0 1% and a ^^e^^^^^, 6 ^^" 6 ™* 3 *» P™*" extract 

an untreated soy P rote,n extract Jain ZS> an untrea.^ ? * ^ eM ° 5% As ,he ° ,her s ^'™™. 
extracted w,,he»hano,:0, % . and 98%^ 

pera! n urS^ ^^ST^T,,^^ " » "« " * *" * a - 

showed prolonged penods of time before increases 1 7ti h , P U ° ,S accordm 9 to the present invention 
ac„v„ies as compared w„h the untrea^ Tsoy pZTn eZ* * ^ ^ *>" S haVe Superlor an,ioxida.,on 

p™£^ ■» rr inven,ion has — « *• 

vent hepatopathy attributable to peroxide P^o^dation of 0,1 is prevented. It is thereby possible to pre- 

Example 4 

nJS^JSSt^S Z£^£SZ2Z1£ soybean and a de,atted «*>-" as - 

dried posterior to Koji preparation (post-ko,, pScHSan^^ 'T^T* W3S h0t a,r " 

hydrolysis (post-hydrolys,s product) The percent su™™ of,h P ' Wh '° h W8S h °' air " drled P os,erior *> 

nerfto , nduced P y MNNG ^^r^Sa^,r. y d^ n " ** °« 
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Table 12 



Suppresion (MNNG, %) 


whole soybean 


untreated material 


22.5 


post-koji preparation product (hot air-dried product) 


15.2 


post-hydrolysis product (hot air-dried product) 


60.2 


defatted soybean 


untreated material 


0.8 


post-koji preparation product (hot air-dried product) 


24.5 


post-hydrolysis product (hot air-dried product) 


34.7 



15 

The results are as shown in the above Table 1 2 and show that the rates of inhibition tend to be maximized posterior 
to the hydrolyses. Based on this, it is considered that reaction products resulting from Mail lard reaction are formed by 
the hydrolyses. As described above, in the present invention, Maillard reaction products are formed as in a miso. Fur- 
ther, the present invention has an effect that since no common salt is added as opposed to a miso or soy sauce, the 
20 time of the hydrolysis subsequent to the koji preparation can considerably be shortened. 

It is to be understood that the present invention is by no means restricted to the above -described embodiments and 
Examples and that various alteration and modification may be made according to need. 

Claims 

25 

1 . A product containing a healthful component derived from inoculation of koji mold on a pulse crop to effect koji prep- 
aration and hydrolysis of the resultant from the koji preparation. 

2. The product containing a healthful component according to claim 1 , wherein the healthful component comprises at 
30 least one member of the group consisting of liver function improving constituents, cardiac function improving con- 
stituents, anti-inflammatory constituents, antifat constituents (flesh reducing constituents), antioxidation constitu- 
ents, and anti mutagen constituents. 

3. The product containing a healthful component according to claim 1 or 2, wherein the healthful component is so 
35 formed as to be absorbable by a digestive tract system. 

4. A process for preparing a product containing a healthful component, the process comprising: 

inoculating koji mold on a pulse crop to effect koji preparation, and 
to adding water to the resultant from the koji preparation to thereby hydrolyze the resultant, thereby forming the 

healthful component to prepare the product containing the healthful component. 

5. The process for preparing a product containing a healthful component according to claim 4, wherein the healthful 
component comprises at least one member of the group consisting of liver function improving constituents, cardiac 

45 function improving constituents, anti -inflammatory constituents, antifat constituents (flesh reducing constituents), 
antioxidation constituents, and antimutagen constituents. 

6. The process for preparing a product containing a healthful component according to claim 4 or 5, wherein the health- 
ful component is so formed as to be absorbable by a digestive tract system. 

50 
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Pig. 1 



Defatted Soybean 



Cooking 



Cooling 



tfixlng 



Koji Incubation 



fater Addition 



V 



Hydrolysis 



Drying 



Pulverizing 



Product 



Koji Starter 
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